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$11&<D 2/3 teXX h (N Engl J Med 302: 78-90, 

1980)> -Ti3it>%s iJiiiI* ! xxhny>i: < fcoTa»$nT^5. 

^^^S&^^T'g-^^ tl^> (J Clin Endocrinol Metab 57: 1125-1128, 
1983J Breast Cancer Res Treat 1- 35-44, 1986) o 1 ^te> 707^- 

>l:flt5XJV7 7^ — if M S§ T & & <> ?L^fcSJ§bTV*£S!i^ff#L 

zsmmWiom^-cte. xjvy r if <D^mtr d?^-k ©^itt^jt 

5 0 ~ 2 0 0 fgcDi^TfeSfcaCK X ;V 7 T ^ — if tt, XX h 
15 a > 3 gtMl£*£^l?£t£XX h tl5 s ><D^m?3i&1&W^&Z> (Ann N Y 
Acad Sci 464: 126-137, 1986; J Clin Endocrinol Metab 81: 1460-1464, 

1996)0 xx hu> 3mwt<Dwm!&mmmz. #&^xxhny 

><DM&£ it^Tm 1 0 ~ 2 , 0 0 0^^250, XXhD>3li©^ 

h 'yVH^- )V<D^mM £ 0 fc*^ (J Clin Endocrinol Metab 
20 81: 1460-1464, 1996; J Biol Chem 236: 1043-1050, 1961; J Clin 
Invest 51: 1020-1033, 1972) o Ufe^oT> XXhn>3«t«, XX 

XX hn>3a^^J:^)?L^i^J^^m©f!litfc«, TiE<£>-iS<D:/n 

25 -fcX^I3fc>oT^£ : XX bn>3a^®^lfe^©M&^ XX h □ 
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g!7 ^ D^>^§^©|§^, R^itlS^^^CDfiiW (Endocrinology 
138: 863-870, 1997; Mol Endocrinol 11: 77-86, 1997; Endocrinology 
123: 1281-1287, 1988; Breast Cancer 9: 296-302, 2002) . HI # V X V> & 

Endocrinol Metab 59: 1128-1132, 1984) . XX bO> 3«ltifefc / f 

v'a >lfct«MC F - 7 IfflBS ©SWBll&KSi # 4 1 T , XX h D 
>3 8fc&fci:^£fr^lfcffi£*lT:i3?) (Endocrinology 106: 1079-1086, 
1980), iXhn^VfUill^fe (Ann N Y Acad Sci 464: 
126-137, 19865 J Clin Endocrinol Metab 81: 1460-1464, 1996; J 
Steroid Biochem Mol Biol 73: 225-235, 2000) . Vftffi-oX. tf;;i/ c E> 
fe#tt*t?fi£^T¥L^ii©fl£ / ^<E>XX b D > 3 M%fc<Dmife\ZU, W^iW) h 

ti7-t>h7>X^-^- (OAT, SLC2 2A) (Pflugers 
Arch 440: 337-350, 2000) 7 T 5 U-m«7^*>ta 

(OATP, SLC2 1A, SLCO) (Biochim Biophys Acta 1609: 
1-18, 2003, Pflugers Arch 447: 653-665, 2003) 77 ^ U— <D * — 

©fcfrfcW:, XX hn>3lt§iit5fe©^$5ui:^|{^5n 

t-S^neCDKmll ^ 0. 0 5 £tM~ 5 9 m M ©ISH 1*1 T » £ o 

te, XX b D > 3 mm<OSkm^ UUVfe 1-10 nMOlltW^ 

fc«> (Hormone Res 27: 61-68, 1987) > Z. tl £> ©Xtt^©i© b 5 >X 
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*jfi, Pizzagalliet al.ifi* t b ©?LJ» fc * § X ^ D -f H^7i- 
bb7>X^-^-^fe50ATP - BO»SS*«l/t^5 (J Clin 
5 Endocrinol Metab 88: 3902-3912, 2003) o b*>b, XXbny>ft#tt 
MC F - 7 ffllB&RtfT- 4 7 Dtt-ftOATP - B mRNA^BJ 
Sna*?fcOK»^ OATP-D^OATP-E mRNAtti 
:ft£>©i|fflJ5£4 , ~C ! ^B£tlTV}£ (J Clin Endocrinol Metab 88: 
3902-3912,2003). OATP-DRtfOATP-Ett, ^©itfc^SrH 

io ek 2 9 3 mm^'rr-mmzmu^^r^m^iz.jLT, hn>3«t^t 

^^3^^'I4^^i"fefe (Tamai et al.,Biochem. Biophys. Res. Commun., 
273: 251-260, 2000), b D > 3 ft& © il fc M # b 

&m&Ty :/X b 'J-A^^n y #^3 3i«iWl}l&©*J*fi*fc'^T», 
0 l fcS^tiSJ:7i:, £AT©:£& (r/ny £ l~4) M^tiTl^. 

20 7uy9 1 (7> HPy>*6©X7 b D^>©^i§) 

©iUS^WJ^JT^o 
25 7*D5/^2 (XXbny>l/-fe7 , 3'-T0i^Ii) 
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A— fe^S' : ^^>iSSi:ttHER 2 ^ > A # j&*ffi3S&*r § <£> it* 

15 j&*fcV>£tiV>*.fc:V>. #fg0J<E>l£Mte, *ffl IS 1^ 3t 0 iJt * n S ^ B 

*itlfi§©7ji££ KTO^o^ ^5(01 #M) fc^ViT^ftbfeo 
20 ^P«^5 ( h 7 >X^-^-^'I4©IS*) 

<5 o 

f bT, kh?LSSiill§MCF-7lM$XXhD>3it<!:, 
25 HtllItt , t0^n ; &XJV7*7^1/^> (Bromosulfophtalein ; B 



6 



I 



WO 2004/113558 PCT/JP2004/008958 



$n, mc f - 7 MJ&woMMtffflmzn& ei £%n,^mh. *mm& 



5 mmOfM^ 

x^u-x>if^^ (m^^2) «*i*g©*im£?!i^ • wm~?z> 

^ 5,^iiufciifflj^j^®^^,xx ho>3 mm. tttiiis 
@s^?n^ • ^ t &&WL£~rz>¥im%imM<D*? 1 ) -x>^# 
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t&wwLt-tzm&ig. i~5 <D^~?nfrmm<D%mmmM(DX2 u 

(I»3fcjg6) hMLM*i«^ MCF - 7 BMW, 
n^flB*©fL«»*»I©X^ U-^>^Ss (»#JH8) 4>> ti7^ 

io x- b, ^>x7avD>, dids, yn^v-b, x;vy-f>tf^ 

y >, h u ;vtf >, x^f>lHMG c o AS7c#^ia*^J. 

^Zf^r^>>, flafh^^, ¥^JK*^ c e> (T3, T4), 

1-7 fttf>IB*©?L«te*jffl©X* U -~>^#j£(i*5fcJ5 i o ) 

XX b D > 3 iSti? b 5 >X#-* — K^frsffrffCtt*** SLCb 
^>X#~*~, OAT1, OAT2, OAT3, OAT4, OATP 
-A, OATP-B, OATP-C, OATP-D, OATP-E, O 
20 ATP-F, OATP-8, NTCP, MRPs, BCRPttt^i 

~>^7j}£ (W^^l 1) ^ XX b D > 3 mm b 5 >X^ — ? — ifi* 
SLCb^>X^— * — , OAT1, OAT2, OAT3, OAT4, 
OATP-A, OATP-B, OATP-C, OATP-D, OATP 
25 — E , OATP-F, OATP-8, NTCP, MRPs, BCRP^ 

zm&nz zl t%mm.£-?z>M$tm i ~ 1 1 <D\,**fnfr&m<D%ffi%im 
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m<Dz? u -zi>tfj3$k (m&m 12) m&m 1-12 <D^*rnfr 

i2Hli, B S P HJ;-5I7 h D > 3 i^m©^M)&^©I&&#-IS* 

10 it (a) (b) ^tlti&S. 

(a) T - 4 7 DMM&^M 8, 0 0 Oi/«)xJVTilL, ig^bfc, 
»«© 2 4P#|tSI& (IglB)* (1PM, A), IX h 
a>35ffi» (lOOnM, t), DMSO (0. 1 %> A) X«zK (O) 
SrMnbfco BtfSBfc^S&fK T-47DMSh'J^^>>iIt, W" 

15 $Cbfc, 

(b) isiffl^n^n 1 0" 16 ~1 0 _1 l M, X« 1 0 - 1 x ~ 1 0 - 

6 M03^tiI©XXh7^t-;V (A) XttlXbD>3«t (•) 
©#&TT, T- 4 7 D ilffl J5& £ it ?g $ -fr o if 6 StllDlt^ti 
fc„ #ffi«¥^ffl±S. E. M. (n=3)„ 
20 I4 0«, T- 4 7 DWISKlckS [ 3 H] IX hD>3«tH$D^^ 

© US Bf ^ f b * a* T El T? * § o 

ig^bfcT - 4 7 [ 3 H] I7hD>3ll (7. InM) 

$ i mM©^Mxx h □ > 3 mm^^tsmm <o) x« 

^•S^V^itfe (•) TT, 3 7 *CT 3 5 #|HH >^a^->3 > bfco £r 
25 flm¥*5ffi±S . E. M. Sr^t* (n = 4)o I^-A'-^ISSnt^ 
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M^N a + ©#£TXte**ETT> [ 3 H] XXhO>3« (7. 
InM) ©H^^M?; 1 O^WKfcfcoTSISl/fc. i6^ Na + 

K + , Li + , XteN-^A^;i/#^> + (NM G + ) tS^bfco 
£-fitfc*¥*^it± S . E. M. (n = 4)o 

6 0«, t - 4 7 dmku^xx buy smwtT&Q&frommfc 



5. UM*5 5 0/iMSTf, §iIS©X7 h n > 3 flkft®* 0 a 

io 3 7t:-eio^w^i/fc. ii)5:#iix^hD>3iBl d 

h P > 3 gtl?©^**^^^ Eadie-Hofstee y b ^St. 
«¥^#L±S. E. M. (n=4)o X7-A'"^*$tlTl^ 

7 0ft, T-4 7DiHl:i^DHEASK0&^©iM#tt?: 



10. 3nM*610 0/iM*T?, #f SSODHE AS©® DM 
3 7*CT?1 O^MSttfebfc. i*Jfe*«lDHEAS ( 5 mM) © 

/>riMl:i:5lSSI©^ltei'fc. ^AEIte, DHEAS© 

g&fPttSt 0 &^© Eadie-Hofstee ^n>;b #fi£ te^^fiS ± S . 

e. m. S5s-r (n = 4) 0 i7-A-«^tiT^i^i^ ^ne> 

25 ff8H«, T-4 7Di*fc*»50ATPRtfOATh?>7#- 
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T - 4 7 Dife^eifcmRNA^fflViT, RT- P CR^tf^fro 
tzo tfn£^fe\zmm<D£&Q KlEJfcfcfr ofc, ^EP«, OATP-D 
MOATP - E<£>#^tf)&A> F£^t* » 

ih7 >X^-^-£iSfflJI&^®£^T£«£^*l^ XX h P > 3 
« © i§ # U SSffl IS 1*0 ^ © 0 & & WLWiW K £ & ^ T ill 5£ b * 

X h P > 3 gtM^^M^iifflfl&jmS^^M^ _hfExX h P > 

25 f 

±fB*[tt*KK .fcSifefflll&fi^^xx h P > 3 h^>x^-^- 
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m^-T^MC f - i BMW, kpl-i, 

fl&mWft&^-M't £ls~Cfe^ F. Pietri-Rouxel & ( Eur. J . 

15 Biochem., 247, 1174-1179, 1997) ^ 

fli^fttltS, J.E. Lever (J. Biol, Chem., 252, 1990-1997 
(1977)) (DjjfefcZ* '&m / £m(DJjfe*}%^Z> ^t^TtSo *UT3; 

Tamai £ (Biochim. Biophys. Acta, 1512, 273-284 (2001)) IB«©75^ 
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OAT1, OAT2, OAT3, OAT4, OATP-A, O 
ATP-B, OATP-C, OATP-D, OATP-E, OATP- 
F, OATP-8, NTCP, M'R P s , B C R P ^ii h 7 >7^- 

bttt, MCF-7M$c, T- 4 7 DUM&flc, KPL-1, MKL- 

Tl, OAT2, OAT3, OAT4, OATP-A, OATP-B, 
OATP-C, OATP-D, OATP-E, OATP-F, OATP 
-8, NTCP, MRPs, BCRPS3-Ht5lfif®S*tbt 
15 ttWt«9BI$n«'b©-e»^<, «*.fcfk K -f S. #~>. ^> 

£^51 bTte#fc^5£2:n&V^, Davis S> (BASIC 

20 METHODS IN MOLECULAR BIOLOGY, 1986) Rl£ Sambrook £> 
(MOLECULAR CLONING: A LABORATORY MANUAL, 2nd Ed., 
Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y, 
1989) 0D^2pW^H^^^X3.T;i/^|3ic$tl§^^, 09*. 

25 |^1>7>X7x^>'3>, h^>X^#>'3> (transvection) V-f 
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l/#ha#l/~ z/ b > , 7^®#A, 7* 9 V— ~?U — 4 y & (scrape 
loading), #2l#A (ballistic introduction) , i£ & *P © it ^ # Ai£ \Z 

±ffif|3g^ * — £ ITU ##S»IJI&£^*r£T©»lll& (Jfe 

10 (Science, 252, 431-434, 1991) ©SiHi ICffl V> £ tl 

£ 1/ hO 1 )^ JVX ^ # ^ — (Microbiology and Immunology, 158, 1-23, 

1992) ^^S«fflB&fcfe#A^ffi-C «»5S51fcffl^6n 

§7f / *7-f ^ — (Curr. Top. Microbiol. Immunol., 158, 

97-129, 1992)^ S V 4 0 <D «fc 5 A° #A # -f )V 7 ^ # 37 — , y?i/-T 

20 ^ — ■fCDjBS&^a^E — ^ — b 5 — ^ — jtfe^^^rif A 

^ — b 7 — ^— Jte'F-R^^ — itfi-? fciiP^., b 7 

— ^ - CD 8H US IS D <D^f!*£^*&'ft;-r3fci&CD IRES (m R N A 1*3 
85© U ai?y— Att'&lJ-'f b) ©f&* X>A>U— . ^ - ^ ^ — ^ — 
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S f 9 m<Dm&mffo, Ve r ott, HeLatt, CH 
Omm, WI -3 8«, BHKW, COS-7M, MDCKtt, 
C127M, HKG«, khfl«. CV-1MM, LLC-M 
K2m$&, MDBKM, MRC-5«B]I&, CaCo-2l)l, HT2 

tie® d h f r XmW, HGPRT», >lH4*^ : &#{'f 
^Jlt^T^^o Hr#l$K:te, CHO-K1 (ft<--XAAX^- 
HPIH« :ATCC CCL6 1), BHK (AAX^-»« : ATC 
C C C L 1 0), C O S - 7 (C V- 1 Or igin,SV-40W: 
10 ATCC CRL1 6 51), VeroI)l(77'J*5H'JfJl'fIl: 
ATCC CCL8 1), hhU >A°^S*M (IM-9, ATCC CC 
L 1 5 9) ZMm-tZ Z t^Tf §. 

FOXtf7>HDXfa>f^7x-h (DHEAS), rtHDl 

7D> (Benzbromarone), DIDS, ^D^v-F (Probenecid), 7 
;V 7 > tf ^ V > ( Sulfinpyrazone) , M U ^ tf > (Bilirubin) , X ^ 
20 > (statin) IHMGCoA (3-Hydroxy-3-methylglutaryl coenzyme A) 

:7Jl/A7.^3^>fc £), *F~5?> (Quinidine), =^n — ^ (Quinine), 
v?rf^>'> (Digoxin), Ifi?+^^ (#!];! Taurocholate, cholate & 
£), ^^m^;V ; &> (T3, -8r^^Urf^y^HM#^# 
25 tf£ 
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25 



5 LCh7>X^^-, OATl, OAT2, OAT3, OAT4, O 
ATP-A, OATP-B, OATP-C, OATP-D, OATP- 
E, OATP-F, OATP-8, NTCP, MRPs, BCRP^I 

io th>fbtn:#, 2~d(djl¥ h-7&mm\zmwt-?&z. 



(Nature 256, 495-497, 1975), h'Jt-^S, t h BttA-f H 
-•7^ (Immunology Today 4, 72, 1983) Rtf E B V - A -f ^ U H — 
( MONOCLONAL ANTIBODIES AND CANCER THERAPY, 



pp.77-96, AlanR.Liss, Inc., 1985) ft 2ff«©#tt*JS ^ § Z. t # 



20 £ 



4,946,778 ^3^^^ 5,260,203 ^, ^S#ffF^ 5,091,513 ^> * 
ffl#fFK§ 5,455,030 4ffiV>5^t^1?t, khftttfrSO<5fc» 
fc>fc h{btrL#©ifflM^(*ffl#fF^ 5,585,089^, Nature, 321, 522-525, 
1986, Protein Engineering, 4, 773-783, 1991) SffiV^Jlt^tt, 
**7#ti*£0< SfcfeJC, ^*ri#:<D!liiii£ (*B#ffFfg 4,816,567 
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-St, Science, 229, 1202-1207, 1985, BioTechniques, 4, 214, 1986, 
Nature, 312, 643-646, 1984, Nature, 314, 268.270, 1985) &fflV>S C 

y ^ p - ^ ;HH ]|& & Hd ± © /W ^'J y F , &rc\Z2^>(D&ifa<DWifr<Dik 

wish & z.n % <dm^ izw%. £ n & © t o 

[^«50O 1 ] 

MCF-7iH (ATCC-HTB22) ©17 b P > 3ii^J:5 

iTl^$n^)!i^!5^t»tfc ( MC F - 7 M£ 8X1 0^i/c 
m 2(DitT*9 6 <)xJV ^l/- M~«@b 1 Big^Lfc^ 1 0 pM~ 
1 0 jLt MOD^-jffiJiS^XX b U > 3 QiEtt (Sigma Chemicals £ 1 

0 0 /iM©'/n : E7^7*73 ? l/'f>(BSP: Sigma Chemicals frM), 

1 pM~l OnM0#ill®XXF7^*-^ (estradiol: 
Sigma Chemicals *fc@0 tlOO yM©B S P ^t^i^^tlf tli 

3mm%.zsx.x h ^^^r-)Viz^^mm.mmum^}^(DB^^m 2 

EI 2#> £93 fc£?iz, ^^f^ ^n>ba-jVT*§xx h a> 

^ft'Oeii^I^^li^^^feCopen column). — XX h P > 3 »X«X 
X h 7z?# — )V\Z. lOOiiMCBSP £r 1*1 Pf $s flO t* 3 £ £ K: £oT=fc 

#T^ig«T^^, xx bo> 3mmi&mm^w\za^xmm.mmum 
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frofco H<*$^ H fcfc, XXbo>3Bit^ 

i o ai M^jnBrf % b s p ic£*»ii&**&*«MF£ttfc©fc#b, x 

5 7 h 7 ^ t - Jl'iiP ^ ^ 5 ^ * C ttlft b ^ fc . bfc^oT, XX 

<h#7te>nfco «±© ai&^mfc&#sxx bn>3Bitm© 

mm) 

C 3 H] XX h D > 3 gt^, 7>=ex7l ( 1 7 0 2. OGBq/m 
15 mo 1) Rtf [ 3 H] TkHoxK7>Hn7fD>tJl/7x-b (D 

HEAS.2 9 2 6.7GBq /mm o 1)^, PerkinElmer Life Science 
Products, Inctt J: D*Xbfc.^«e*^^WJ«Hf©fe* 
tK T - 4 7 DIBIII&© # jfa. m (FCS) te> 

Invitrogen Corp. ft £ 0 A # b fc . ^©^©ttlS^f^T Sigma 
20 Chemicals ft&l£ Wako Pure Chemical Industries ftcfc t> IR A b Tc „ 
(T - 4 7 D«if7itT y -fe-f ) 

7x7 — ;v W y HRr; 1 0 % F C S £-£tf R P M I 1 6 4 0 
(Sigma Chemicals tl) T - 4 7 D *fflfl&& A*U JflS b fc-f >3r a. 

25 y-fe-f©fc#K FCS&0. 5%©f^Xh7>M (DCC) tt%\Z 
4^7?-^ >=^^— v-a >b, "£©&#:H&&flfc 0 tBbTD C C £ii£ 

* 
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3Sb (0. 2 Mm), X^n-f ^©MS?: 3 (3& 

DiEbfec tOt, 2. 5%©DCClIFCSSttf7i;-JH^f 
F*t*RPMI 1 6 4 0«**Anfc9 69x^yu-Mc, 8, 0 
0 OH/^xJVC^STT- 4 7DlBSIil/fc. if©10t^ * 
5 ^Xtei^^X;!/? tf^rv' F (DMSO, 0. 1%) HC^fr £ 

10 (Tamai et al., 2001) f3ft<E>£&D, *&2£^lfc&fro fc. 15c 

5 mMCDN aCl,4. 8 mMOKC 1,5.6 mM0D - if)VU — X, 
1. 2mM(DCaCl 2 , 1. 2mM©KH 2 P0 4 , 1. 2mM<Z)Mg 
S0 4 Rl)!25mM©HepesS$», pH7. 4 ftfcfilM 

-&4&££-triS*fc** 2 0 #F«1 3 7 "CTlHBiHc-f >=^o.^-->3 >LT, 

^nz*M&?%z£fc&ymm&M]ib-2-&fro mm. m&m& 1 5 0 

M LTt5^D I^^, y'J 3 — >3r-i (S H 5 5 0 , Toray Dow Corning 
Co.ttft) M&W.<Dm. ~Bc.Z$%m. 1.03 (D^mnyy 4 > (Wako Pure 
20 Chemical Industries It ft) &» bT©3ttoat»fc«k<3 T, «l J* « *& 
S«U&£#«tUfc. ftiJB^Vy bS3N0KOH«(>T?Rl«fftU, HC 

1 (Nacalai tesqueftft) & ffl^&tt#>'>3 i l'->' a >##>*-*^ 

25 (Ife?PCRS) 

T - 4 7 DflMSfc^frSO AT PRtfO AT h ^ >*#-^ — ©26^ 
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§RT-PC R^Ti^fc. Or U d T) "7 — (Invitrogen Corp. 

tg) £ffl^T, — c DN A^iiLfe. TIB £>*ft^lft ^ V -i V - 

O AT P - A : 

5 (F) 5'-AAACAAGCTGCCCACATAGG-3' (@B^J#^ 1 ) 
(R) 3' ■ C AGCAAGACAAGCTGACAGA- 5' (IB?<J#-^2) 

O AT P - B : 
(F) 5'-CCTGCCGCTCTTCTTTATCGG-3' ( @2 # ^ 3 ) 
(R) 3'-ACCAGATGGCTGCACGTTG-5' (lfi^J#-^4) 

10 O AT P - C : 

(F) 5'-CACTTGGAGGCACCTCACA-3' (IB^J#^ 5 ) 
(R) 3'-ACAAGCCCAAGTAGACCCTT-5' (1B^J#^ 6 ) 

OAT P — D : 
( F ) 5'-CAGGCCATGCTCTCCGAAA-3' (IB^J#^ 7 ) 
15 (R) 3'-AGCCACCACTGCAATCTCC-5' (@H^J#^8) 
O AT P - E : 

(F) 5'-CCCTGGGAATCCAGTGGATTG-3' (ia^J#-^ 9 ) 
(R) 3'-AGCAGGCTATGGCAAAGAAGAG-5' (I3^J#-^ 1 0) 
O AT P - F : 

20 (F) 5'-GGAAATTCCTCAGGCATAGTGG-3' (@S^J#-^ 1 D 
(R) 3'-CTGGGATTCCTGCAAGAACTC-5' (@B^J#-^ 1 2) 

O AT P 8 : 

(F) 5'-GGGAATCATAACCATTCCTACGG-3' (1H^J#^ 1 3) 
(R) 3'-GAGGATTTGCATCCTGCTAGAC-5' (E^J#^14) 

25 OAT 1 : 

(F) 5'-CTGATGGCTTCTCACAACAC-3' (@3^J#-^ 1 5) 

2 0 
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(R) 3'-CCGACTCAATGAAGAACCAG-5' (@B?>J#-*§ 1 6) 
O A T 2 : 

(F) 5' - GCTGGTTTTACCATCATCGT- 3' (IB?'J#-$t 1 7) 
(R) 3'-GACTCAGGCCGTAATAGGAG-5' (IS?iJ#^ 1 8) 
5 O AT 3 : 

(F) 5'-AAGTGACCTGTTCCGGATAC-3' (@B^J#^ 1 9) 
(R) 3'-CCATACCTGTTTGCCTGATG-5' (IB^J## 2 0 ) 
O AT 4 : 

(F) 5'-GGCGTTATCTCCATTGCTTC-3' (KJ#l#-*f 2 1) 
10 (R) 3'-GAGATTGGAACCCAGTCTCT-5' (IH^J#^ 2 2 ) 

X^-^v'^ % V>~BlT$9 'J * ^—if ( Takar a Bio Inc.fr ®0 © 

#ftTt, 94t:t30|», 5813 (OATP) XS5 6t (OAT) 
T3 0fS>, 7 2"CT3 0#, &^f$&#Sa*7 2^7: 1 0 #IW i K 5 if 
^f^JVS3 5 mmUhX, KJfc&ft^tco 1 %7^n-X^ (w/v) 

(##T#i£) 

;gl *p ft t IT® 1 ? i/Jtlt7J^5 > (Bradford, 1976) <h BioRad 
9 >/^17 y "fe-T 3 1 y h (Hercules ) ^ifflb. Bradford 

^ ^JL^fc 3 KaleidaGraph™ (Synergy ft 81) 

* ffl v * m m m '> — ^ m us # #t fc £ o t t % 2 © # e ^ £ ® 0 a » it & 

( v ) ^jgffl b fco 

v=Vmax*s/ (Km+s) 

max «^n-?n¥<s«i**(^ *x u tm^^mmm^^-r 0 
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<0. 0 5 SfflVifc Student's t test 0»E^#W^«f*ffofc. B 

5 2 . $pJ^: 

(T - 4 7 DMMOmmztt-? 3 XX b7^t-J^^XX hD>3^t 
10 XX hO^>t#ttMCF - 7 (Billichet al., 

2000) t-^vx, t - 4 7 DMMvmmte. mmn nx&m v tzmm 

titmhX, 1 pM©XX 10 0nM©XXhP>35I 

K©pf^^«fcoT$!l*$nT^fe; (IH 3 A). ftttfr & 6 B^KMLfc 

is 3B) 0 ftmmmmfrtiTiz&v. ixh7^-;wx7hn>3it 

©5 0 (EC 50 ) *n*n«2 2. 5 fMRtfl 7. 

(T - 4 7 DllSfci^xX h O > 3 fitEft <£> flfc 0 

20 4 7D«BftfcJ:* [ 3 H] XXba>3©5tm (7. lnM)HDM© 
^Bt^fb^^To [ 3 H] XX hd> 3 2 O^HCfrfc 

[ 3 H] XXhO>3«(Z)tD2 : »i©tt^*i^^> 3 5^^!^ 

gna^ofc (®4). e:n«. ^5feti:<kotxxhn>3iW 

25 T-4 7DMCH^*n§uttt, g^:^^:^^^^:$^UT^ 

2 2 
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>}:fitbTH^T^fc (05). N a + £, K + , Li + , 3UiN-*5P 
a > + tm^lytcm-a^ C 3 H] XX h P > 3 ffit^CD^D 

L0 T-4 7 DMK££XX bD>315lM^^©ll^K)/^/- 
t©X7 hD>3lt©f O^^S, ^ % P * -o It o Eadie-Hofstee 

KmRtfVmaxCffi (¥JSffi±S. E. M.) U^H^tlS. 9±0. 
7 8 ilWRXS 5 7 6 . 3 ±3 2. 9 pmo l/mg^>/^I/l 0m 
i nTSofeo 

[ 3 H] iXhn>3«iO$Dii^^t§, 7i^;v^>, •eoJ&'&f^ 

atggh R^a-aw^'fb^ti^ia^^ffl (^1) £^ 

To Ilf, *fM (%) ttHBfc^tSX* hn>3«l«©®0&* 
1 0 0 % t bfeii#©fJ'&T^$n, #ffitt¥^±S.E.M. (n = 4) 
25 ti^nn, *P<0. 0 5^^ii©ltt (Student' test) o 
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[15 13 



rtr-t j_1_> -^r*il ' 


0 W ( a M ) 


MW. (%) 1 






100.0±4.7 


XX h O > 3 flfc^ 


5 

50 


34.7±4.3* 
6.6+-0.9 * 




5 

50 


66.4+5.7 * 
27.0 + 7.6 * 


;V # d - F 


5 

50 


73.8±8.7 
90.4±11.5 


XT. b O > 


5 

ou 


78.8±3.3* 

Oft. O / . U | 




5 

k n 


75.6 + 3.8* 


xx h^^^--;i/ 


5 

pen 
OU 


76.9±4.8* 

A K H -4- £\ Q * ! 




100 
i nnn 

1UUU 


18.9±2.8* 

i/19 + i O * 1 




100 

i nnn 
1UUU 


69.3±2.7 * 

Z4. ± 3- Z.o 




100 

i nnn 


103.2±10.2 

TO 1 4- Q Q * 


^ X >J >G 


100 
1UUU 


83.2±2.0* 

n k q -4- i n K 1 




i nn 
1000 


CM Q + fi 0 

82.7±7.3 


p - 7 ^ y n^ss 


i nn 
1000 


87 8+1 R i 
112.7±18.6 


Ur- K ^7X ; ?-JL'T> ; E:X , >A 


100 

1000 


87.4±1.5* 
112.7±18.6 


|*«(DMSO 1%) 




" 100±9.7 


t^^nX^U >A (DMSO 1%) 


10 

100 


112.2±8.3 
90.3±3.7 


U? is XDMSO 1%) 


100 
1000 


90.3±3.5 

94.8±4.4 1 
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mVfc (5 ulMRZFS 0 uM<DU> hD-JH:^l, ^^^^3 4.7% 
t6. 6%). DHEAS0PIt^ffl«ttt'Sofc (5 0/zM<£>n>h 
U-)V\Zttls, 44. 8%) XXbO^S^moM^^ffl^Ofell 

^ofc. ax f^#t$§xx h7^-^-i70 

;|/^>*3U ^©T^T^ftC [ 3 H] I7hD>3il(DlilDM^ 

m<Oo%. ^DtX;V7*7^V-f>R^^D3-JHfit 10 0m 
10 MTPl^#ffl^^b^(^tl^tl=i > h P-;W© 18.9%<h69.3%)„ 

DHEASlt £<0H««J»*T?lK*« (»lltM) ^^5-^ 
£g&tulK$>flT&£ (Worgul et al., 1982) o ^Otctb. DHE 

A S ^swdm^&^i/Tii^ns^^^^si^fc' D H 

DHEAS0#«ETT?W5tfc*4>kfc (:r~ * teH ^i*T) . 5mM© 
#glDHEAS0#ftT-r©HDa^ (##J|!$IfcD&#-) 
Vifct©DHEAS©»t)ji*tt> ^ftlttT&ofc (0 7). DHEAS 
<D Eadie-Hofstee #tffT«, XX h P > 3 mWt<Dm& t N }H td # - <D It 
25 i^fient^ 0 (H7, JfA0)> KmWVmaxOl^tHtfct 
^5, ^n6 2. 5±21. HMRtf 1 8 9 3 ±3 1 5. 7pm 
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o l/mg^>/^S/l Omi n 7: £ o <> 
T - 4 7D«teK^^5XXhD>3SK»R^DHEASOSlDa* 

pJtg'&^afe^O AT PRtfO AT h =i > -X 05851 RT 

-P CR##TT!$l£t-*:o ilWy^-f^-SfflV^C^CJ;^ :rX 
MfcOATPRtfOAT©5^OATP-DRtfOATP-E0 

5&tT- 4 7 D^)fe c PT&ffi£nfc# (0 8), RTRfcfc^SfcUP C R 

OATP-D^OATP-Ett, XX h D ? >fe#1£¥L!@M * 7! X 
X h D >3«£KRtfDHEAS ©tt 0 % #l*&^!St "C * £ © 

xx h n y 3 itliil^iSi^ b p^>-efe o , xx bny >ft 

#tt?L0©51ff fcH#UTV^5 (Pasqualini JR, Gelly C, Nguyen BL 
and Vella C (1989) Importance of estrogen sulfates in breast cancer. 
J Steroid Biochem 34: 155-163). M«I*17?, XfD^^JV77 

(Saeki T, Takashima S, Sasaki H, Hanai N and Salomon DS (1999) 
Localization of estrone sulfatase in human breast carcinomas. 
Breast Cancer 6: 331-337), XXhD>3««, K*«fc©ttfc*m 

»mfc|fflJI&rtJc:«:«"rSfc*r€f«:^«k'5'Xf*S ( Verheugen C, 
Pardridge WM, Judd HL and Chaudhuri G (1984) Differential 
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permeability of uterine and liver vascular beds to estrogens and 
estrogen conjugates. J Clin Endocrinol Metab 59: 1128-1132.) . ■* <0 

nx^z t - 4 7 D%mmw&^<n> xx b n > 3 «r^dhea s <d 

ft30£, ifeil©x7 bay>fe#«:£«S&bfc. xxbn>3gt 
ft, XttiXb7^t-^0fiai:J:D, T-4 7Dilft©«** J * 

(Kuiper et al., 1997), *>*>Stt*fc, «M * «® ^ T X X b D > 3 

bT> T - 4 7 DiHiaSXX b 0^ >©J9lE ft 
15 tOMCM^^TTl^. 

t - 4 7 Diitasxx b n > 3m^mK>&fr<DmmmmKfe> ft 

|t©XXho>3li (ImM) ©^ST-ettKD^^ftf^^ 

^tSStlTVJS (04). XXhD>3M©#IW^®0^^«, 
20 Na + £, Li + , K + , XteN - * i^V* 5 > + tfi I- T h^W 
££tt&v> (B5). OATPRtfOAT775 y-©*>/X-tt, N a 
+ #fe#ttI7 bP> 3gEfttt9&*b7>X#-*-®^*& , »»"e* 

§ 0 t - 4 7 Diifasxx b o > 3mm~&y&&c>Kmm&Wf&i' 

tztZLZ, 3. 9±0. 78 juMT&ofc (06). OAT PR 

25 XSO AT <D&%\<DKmmmmX*&Z> 0 . 0 5 jLt M~ 5 9 u M <h — tt§ 
(Tamai I, Nozawa T, Koshida M, Nezu J, Sai Y and Tsuji A (2001) 
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20 



Functional characterization of human organic anion transporting 
polypeptide B (OATP-B) in comparison with liver-specific OATP-C. 
Pharm Res 18: 1262-1269; Kusuhara H, Sekine T, Utsunomiya-Tate 
N, Tsuda M, Kojima R, Cha SH, Sugiyama, Y, Kanai Y, and Endou H 
5 (1999) Molecular cloning and characterization of a new multispecific 
organic anion transporter from rat brain. J Biol Chem 274: 
13675-13680; Cha SH, Sekine T, Kusuhara H, Yu E, Kim JY, Kim DK, 
Sugiyama. Y, Kanai Y and Endou H (2000) Molecular cloning and 
characterization of multispecific organic anion transporter 4 
10 expressed in the placenta. J Biol Chem 275: 4507-4512.) » 

T - 4 7 DifiKi5X7 h D > 3 mWtO'R 0 B&§ 
[^^T^Lfc. XX hn>3MR^DHEAS)^i:©XfD^ H 

Xte^;i^ an F&'&^tti&LT-f ;f><t3£ffc (pKa) fc#fev>& 

25 T - 4 7 DMtliDHE A S ©I&D «P 'I4T* & 0 , Kmlift£if- 
tfct^5 6 2. 5±2 1. in«XXhD>3i 
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(Dm (3- 9mM> 06Rtf7) <k0 t>3^& 0 i« *> ©T?* XX h 
D>3«tDHEAS©i»g^ *n*n»l~l OnMtU 
MTf»5fc» (Honjo H, Kitawaki J, Itoh M, Yasuda J, Iwasaku K, 
Urabe M, Naitoh K, Yamamoto T, Okada H, Ohkubo T and Nambara 
5 T (1987) Hormone Res 27: 61-68; Worgul TJ, Santen RJ, Samojlik 
E and Wells SA (1982) How effective is surgical adrenalectomy in 
lowering steroid hormone concentrations? J Clin Endocrinol Metab 
54: 22-26), ?L0«IJft«, ftf^* £ £fc 6 ft* D fctf 

10 OATP« OAT3RtfOAT4©^>A , -iltt, XfDO'*JH 
>©«t^#SiITf 5 (Hagenbucb B and Meier PJ 

(2003a) Biochim Biophys Acta 1609: 1 18, Hagenbucb B and Meier 
PJ (2003b) Pflugers Arch 447: 653-665; Saeki T, Takashima S, 
Sasaki H, Hanai N and Salomon DS (1999) Localization of estrone 
15 sulfatase in human breast carcinomas. Breast Cancer 6: 331-337; 
Kusuhara H, Sekine T, Utsunomiya-Tate N, Tsuda M, Kojima R, Cha 
SH, Sugiyama, Y, Kanai Y, and Endou H (1999) Molecular cloning 
and characterization of a new multispecific organic anion 
transporter from rat brain. J Biol Chem 274: 13675-13680) . 
20 OATP-BRtfOAT4tt, ^nKmI«»9. 04/iM 

(Tamai I, Nozawa T, Koshida M, Nezu J, Sai Y and Tsuji A (2001) 
Functional characterization of human organic anion transporting 
25 polypeptide B (OATP-B) in comparison with liver- specific OATP-C. 
Pharm Res 18: 1262-1269; Cha SH, Sekine T, Kusuhara H, Yu E, 



2 9 



WO 2004/113558 



PCT/JP2004/008958 



Kim JY, Kim DK, Sugiyama Y, Kanai Y and Endou H (2000) 
Molecular cloning and characterization of multispecific organic 
anion transporter 4 expressed in the placenta. J Biol Chem 275: 
4507-4512) o T-4 7D«*T, [ 3 H] XX h U > 3 Kfttttt Q 

T- 4 7 DM)fctefcWSflJlDfc*«#£:— SfcbTV>*. ^0-^T\ O 
ATP-A, OATP-C, OATP8, RtfOAT3te, 

10 T- 4 7 DSBlJiaf TODXX h n> 3iiOiItS4^T^5 pJ 

fSH£te(£V> tatinS (Hagenbuch B and Meier PJ (2003a) Biochim 
Biophys Acta 1609: 1-18, Hagenbuch B and Meier PJ (2003b) 
Pflugers Arch 447: 653-665; Kusuhara H, Sekine T, 
Utsunomiya-Tate N, Tsuda M, Kojima R, Cha SH, Sugiyama, Y, 

15 Kanai Y, and Endou H (1999) Molecular cloning and 
characterization of a new multispecific organic anion transporter 
from rat brain. J Biol Chem 274: 13675-13680). iiliSh?^ 
#-^_©ttKfcH-r*iH*S#Sfctf>fc* #ffifc hOATPRtfO A 

t«^rt-p c Rftffi-^m^xfrtc (0 8). nit <o 



20 



fiOATP-DtOATP-Efc'W-TJftD, £ tl > & M © * ft 
(Pizzagalli F, Varga Z, Huber RD, Folkers G, Meier PJ and 
St-Pierre MV (2003) Identification of steroid sulfate transport 

■ 

* 

processes in the human mammary gland. J Clin Endocrinol Metab 
88=3902-3912) t -*f S %> <DX» & o fc . OATP-DiOATP-E 
25 tt, HEK 2 9 3«Ufc+T?-3lttte*abfc*fcXX hD>3*Blfc# 
f £ 4* & ^ ^ & ( Tamai I, Nezu J, Uchino H, Sai Y, Oku A, 
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Shimane M and Tsuji A (2000) Molecular identification and 
characterization of novel members of the human organic anion 
transporter (OATP) family. Biochem Biophys Res Commun 273: 
251-260), T-4 TDiK^TiHI^IIUtCXX h D > 3 flit ^ <E> 

frofco BCRP (ABCG2) STa 1 pha-OSTbe t 

10 & (Suzuki T, Moriya T, Ishida T, Kimura M, Ohuchi N and Sasano H 
(2002) In situ production of estrogens in human breast carcinoma. 
Breast Cancer 9'- 296-302; Doyle LA, Yang W, Abruzzo LV, Krogmann 
T, Gao Y, Rishi AK and Ross DD (1998) A multidrug resistance 
transporter from human MCF-7 breast cancer cells. Proc Natl Acad 
15 Sci USA 95: 15665-15670; Tsuruoka S, Ishibashi K, Yamamoto H, 
Wakaumi M, Suzuki M, Schwartz GJ, Imai M and Fujimura A (2002) 
Functional analysis of ABCA8, a new drug transporter. Biochem 
Biophys Res Commun 298'- 41-45; Imai Y, Asada S, Tsukahara S, 
Ishikawa E, Tsuruo T and Sugimoto Y (2003) Breast cancer 
20 resistance protein exports sulfated estrogens but not free estrogens. 
Mol Pharmacol 64: 610-618; Seward DJ, Koh AS, Boyer JL and 
Ballatori N (2003) Functional complementation between a novel 
mammalian polygenic transport complex and an evolutionarily 
ancient organic solute transporter, OSTalpha-OSTbeta. J Biol 
Chem 278: 27473-27482) „ Ifc^ot, OATP tO ATK^© h V 
>7> ^„^_^ T-4 7 DMfc&#£XX h P > 3 ffiStM<DSX0&#- 



25 
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^UliESftfeo £ftte> i^iii^bny>, ixha>3«& 

L0 

jgn±<7)fijffl Witt 
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m # o vs. h 

>^#-^-stt©E§©es&3H!i^ • wm?z> Ct^Hf 

10 3g l |B«©?L;lgtei^J©X^ U -X>^^feo 

flEftW3g-W4lli*rs Ct*»ttt5?L*16i«l©^f 'J -x>^^^» 

5 . ixhn>3 h ^ >x# — * — &*Wl!fa^®fc3&5gt*S*ffll&*> & 

6 . XX b a > 3 «h7>7^^-S«^®f:5lit5iW^ 

25 t ha^itM*^^ ^ t^^WLt-r^>m^m i ~ 5 ©v>irn^fe 

*fc©?L^^3<I©X^ U -x>^#&o 

3 3 
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7. tHL««*lW»^ MCF-7MI, T-4 7D»Xtt 

t-d >1*-;V:7x- b, ft HDXk!7>Fn7,fD>, xxh7>^- 
;V, ^9D3-JPR, ^>X7*P7D>, DIDS, ^n^^v'F, X 

3, T4), -&f&* ] ) xf^y^ H fc&*&«£l"SSf* 3 S 8 IS«c 

11. XXhn>3Kih7>7#-^-fc^t5't , ftSL#* t , SLC 
b ^ >x# _^_ > OAT1. OAT2, OAT3, OAT4, OAT 
P-A, OATP-B, OATP-C, OATP-D, OATP-E, 
OATP-F, OATP-8, NTCP, MRPs, BCRPtMt^ 

1 2 . XT, h D > 3 fllER h 9 — ^ — SLCb7>7^-^- 

OAT1. OAT2, OAT3, OAT4, OATP-A, OATP- 
B OATP-C, OATP-D, OATP-E, OATP-F, OA 
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TP-8, NTCP, MRPs, B C R P Z. t &mWl£~T 
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400 r 




Estrone-3-sulfate Estradiol 

Effect of BSP on Estrogen Induced Cell 
Proliferation of MCF7 Cells 
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Concentration (pM) 
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SEQUENCE LISTING 

<110> GenoMembrane, Inc. 
5 <120> Screening Method for Therapeutic Agent for Breast Cancer 

<130> 2004C2198 

<150> JP2003-177021 
10 <151> 2003-06-20 

<160> 22 

<170> Patentln version 3.1 

15 

<210> 1 

<211> 20 

<212> DNA 

<213> Artificial 

20 

<220> 

<223> ATP-A 

<400> 1 
25 aaacaagctg cccacatagg 
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<210> 2 

<211> 20 

<212> DNA 

5 <213> Artificial 

<220> 

<223> ATP-A 

10 <400> 2 

cagcaagaca agctgacaga 

<210> 3 

15 <211> 21 

<212> DNA 

<213> Artificial 

<220> 
20 <223> ATP-B 

<400> 3 

cctgccgctc ttctttatcg g 

25 

<210> 4 
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<211> 19 

<212> DNA 

<213> Artificial 

5 <220> 

<223> ATP-B 

<400> 4 

accagatggc tgcacgttg 

10 

<210> 5 

<211> 19 

<212> DNA 

15 <213> Artificial 

<220> 

<223> ATP-C 

20 <400> 5 

cacttggagg cacctcaca 

<210> 6 
25 <211> 20 
<212> DNA 
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<213> Artificial 
<220> 

<223> ATP-C 

5 

<400> 6 

acaagcccaa gtagaccctt 

10 <210> 7 

<211> 19 

<212> DNA 

<213> Artificial 

15 <220> 

<223> ATP-D 

<400> 7 

caggccatgc tctccgaaa 

20 

<210> 8 

<211> 19 

<212> DNA 

25 <213> Artificial 
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<220> 

<223> ATP-D 

<400> 8 
5 agccaccact gcaatctcc 

<210> 9 

<211> 21 

10 <212> DNA 

<213> Artificial 

<220> 

<223> ATP-E 

15 

<400> 9 

ccctgggaat ccagtggatt g 



20 <210> 10 

<211> 22 

<212> DNA 

<213> Artificial 

25 <220> 

<223> ATP-E 
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<400> 10 

agcaggctat ggcaaagaag ag 

5 

<210> 11 

<211> 22 

<212> DNA 

<213> Artificial 

10 

<220> 

<223> ATP-F 

<400> 11 
15 ggaaattcct caggcatagt gg 

<210> 12 

<211> 21 

20 <212> DNA 

<213> Artificial 

<220> 

<223> ATP-Fr 

25 

<400> 12 



22 



22 
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2 1 

ctgggattcc tgcaagaact c 



15 



20 



<210> 13 

<211> 23 

<212> DNA 

<213> Artificial 



<220> 
10 <223> ATP 8 



<400> 13 

23 

gggaatcata accattccta egg 



<210> 14 

<211> 22 

<212> DNA 

<213> Artificial 



<220> 

<223> ATP 8 



<400> 14 

22 

25 gaggatttgc atectgetag ac 
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